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ABSTRACT

Meteorological data gathered for
the launching of Aerobee NE 3.129 are
presented for the U. S, Naval Research
Laboratory and for ballistic studies.
The data appear, along with calculated
ballistic data, in Appendixes A, B, C
and D,
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INTROMITION

Aerobee NE 3,129 was launched by Naval Ordnance Missile Test
Farility personnel, White Sands Missile Ranpe, New Mexico, at 0730 hours
MST, 28 June 1963,

Meteorolopical data wsed in conjimction with theoretical calculations
tn predict rocket impact were collected by the Meteorological Support Divj«
sion, U, S, Army Electronics Research and Development Activity, Whlte Sands
Mlssue Range, New Mexico.

DISCISSION

Wind data for the first 2,000 feet sbove the surface were obtained
from a Double-Theodolite Wind Velocity Computer System [1]. Balloons
releascd at the launch site were ohserved and tracked from a 2,000-foot
haseline. Continuous angular data were transritted from two electrically
instrumentcd theodolites to a computer where the data were reduced to ob-
tain a velocity-vs-height relationship, The computer cutput drives two
recorders which trace north-south and east-west components on a specially
designed wird velocity computer ballistic chart. It is possible to read
directly from the chart both the mean wind component values wmnd the mean
ballistic wind components in the various ballistic layers.

Tempe rature, pressure and humidity data, along with wper wind data
from 2,000 to approximately 75,000 feet above the surface, were obtained
from standard rawinsonde operatioens.

Mean wind component valucs in cach ballistic -one were determined
fyor vertical! cross sections by the equal-area method,

Pata appearing in Appendix D are based on the . L. Walter [2] theoryv.
The "I'redicted Impact” includes, vhere applicablc, an adjvstment of impact
Lase. on the experience of the impact predictor and the forecast of firing
time wind conditions,
¢

{1]. “Double-Theodolite Wind Velocity Covputor,”™ YNCLARSTFIED, U, S,
Army Sipnal lesearch and bevelopment Laboratory, Fort Monmouth, New Jersey,
Juoly 1959,

[21. Walter, i, 1., "Six-varable Rolly<tic Hode! for a Rocket,”
Misstle Meteorolopr ™ryision, U, S, Army Simat Missile Sepport Apency,
White Sands Missile Range, New Mevico, Jime 1962,



APPENDIX A

CALCULATED ROCKET PERFORMANCE VALUE"

MD

TABLE OF BALLISTIC FACTNP®

AROBEE NE 3,129

TABLES
A-1, Calcul'aied Rocket Performance Values~- . e e s o= o .
A-I1, Ballistic FACLOYSe = = = = = = = = = = ¢ =« = = = v « =



APPENDE X A

TABLE AL

AEROBEE NE 3.129

PAYLOAD 241,85 POUNDS

UNIT WIND EFFECT

TOWER TILT EFFECT

BURNOUT:
Velocity
Altitude
Time
PEAK ;
Altitude
Time

TOTAL TIME OF FLIGIT

CORIOLIS EFFECT (West)

5,055 Miles/Mile Per Hour

20,09 Miles/Degree

6,050 Feet/Second
131,350 Feet MSL
$2.8 Seconds

134 Miles MSL
241 Seconds

5$Q2 .Seconds

6,63 Miles



APPENDUX A

HETGHT INTERVAL

FEET

Sertaans e erromnem i dbatanr by - omessA e

143
200
300
400
600
800
1,000
1,200
1,400
1,600
1,800
2,000
3,000

4,000

-

200
300
400
600
800
1,000
1,200
1,400
1,600
1,800
2,000
3,000
4,000

5,000

TABLE OF BALLISTI

TARLE A- 11

AERCRFE NE 3,129

1Ty
Y.l

BALILISITC
FACTCE .

.138
.158
.090
.102
064
.046
.032
024
.020
015
.015
.040
.024'

.023

HETQIT INTERVAL

.. JEET

5,000
10,000
15,000
20,000
25,000
30,000

35,000

40,000

45,000
50,000
60,000
70,000
80,000

90,060

10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
S0,000
60,000
70,000
80,000
90,000

100,000

BALLISTIC



APPEMPIX B

ANEMOMETER RECORPINGS OF W13D SPEED AND DIRLCTION
' Anp
P1LOT-BALLOON-MEASURED WIND DATA FROM 143 TO 10,000 FEET

AEROREE NE 3,129

TABLES . PAGE

B-1. Anemometer Recordings of Wind Speed and
Direction « « « « « = =~ -+ = L <« - 8

1-11. Pilot-Balloon-Measured Wind Data
(143 t0 2,000 Feet) - = « « « = = = = « = » - a = =~ ==« 9

B-111. Pilot-Balloon-Measured Wind Data
(2,000 to 10,000 Feet) -« = « « = « = o « v = =« - = =« 12



APPENDIX B
TABLE Bo1

ANEMOMETER RECORDINGS OF WIND SPEED AND DIRECTION N

AEROBEE NE 3,129

TIME WIND SPEED DIRECTION
(MINUTES) (MPH) (DEGREES)
T-15 5.5 117
T- 10 7.0 105
T-5 6.0 110
T - Time 6.5 ‘ 100
T+5S 5.5 100
T + 10 5.5 112
T+15 5.5 112

Note: Wind speeds and directions are S-minute averages centered
at indicated times.
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TARLE 8-11

- PP

POUBLE-THEODOLITE METHOD

FFTEASE NR 1 ' 2 3 -4
TRELEASE TIME
(\ST) 0330 0400 0435 0500

w

TAVERS IN FEET | N-§ E-W N=S E-W LANaS E=W N- E-W

143~ 200] 9.58¢ 1,5E| 7.05 {11,5E 0 4,0E| 3,08 | 7.0E-

200 - 30l10.0 } 2.5 | 7.5 { 9.5 | 1.58]12.5 | 4.5 | 8.0

300 - 400] 9.5 4.5 {11.0 {14.0 5.0 | 14.5 9.0 6.5

00 - enat 9.0 4,0 [10.5 |10.0 7,0 |13.0 9.5 7.5

00 - sno } 10,5 4.0 |12.5 |11.0 9.0 12,5 {10.0 8.0

§00 - 1,000} 11.5 3.5 j14.0 11,0 }13,5 ;13,0 | 11,0 8.0

1,000 - 3.200}15,0 ] 5.0 | 18,0 9.0 J16.,0 (12,5 | 15,0 [11,0

-

1000 - 1 3001 20,0 8.5 |20.0 7.5 1775 9.5 119.5 {10.0

y.a00 - 1eonf22,0 | 7.5 {18.0 | 7.0 J15.0 | 7.0 |17.5 | 9.0

1,600 - 1 800§ 25.0 8.0 ] 20.0 7.0 {18.0 |10.5 | 18,0 8.0

1,800 - 2,0001 20,5 6,5 |20.,0 }10.0 !16,S 7.0 {17.0 7.0




AR SNV
Do A

MEAN WIND COMPONENTS FOR RALLISTIC ZONES

TABLE 8-11 (Cont)

AGROBEE NE 3.129

hous

- THEODOLITL METHOR

LN METES PER UOUR

PEVEASE NR 5 6 1. 8
RELEASE TTNE 7
(ST) 0525 0600 | oezs 0645
| {AVERS N FEET| N-S | BeW | N-5 | pow , N-$ E B | N-S | E-w
a3 . 200) a.0s! 1.5E| 2.5} 3.5E] 3.58| 6.08, 2.08| 6.5E
200 - 300t 3,5 § 1,5W| 2.0 | 1.0 r4.0_ 3.5 | 3.5 | 9,0
~co0 - 400) 4.0 f 3.0 | 2.0 { 1.0 4.5 | 3.0 | 4.0 | 7.5
wo - ol 4.5 | 3.5 | 3.0 | 3.0 | 5.5 | a5 | a.0-] 9.0
co6 - _sno) 3.0 1 2.0 [ 5.5 o | 6.5 | 80! 6.5 | 9.0
£00 - 1,000) 4.5 | 1.06{ 7.5 | 4.5E {100 | 8.0 |11.0 | 3.5
1,000 - 1,200] 8,0 | 7.0 |11,0 | 45 |10,5 | 5,0 | 9.0 | 2,0
,,._?_.-.LL‘Q;“L..{‘?Q. 12,5_| 8,0 12,0 | 3.0 |10.5 | 2.0 | 9.5 | 1,5
o lgeon - 1600} 19,0 8.0 |14.0 1.0_111.0 LON!110.0 2,08
1600 - 1.800017.0 | 5.0 {16.5 | 2.5 |12.0 | o {1z.0 | 1.8
1,800 - 2,000116,5 | 5.0 1170 ' 2.5 120 | o '100 1 o,5
10



TABLE B-1I1 (Cont)

RELEASE NR 9 10 11 12 13
T
(MST) 0700 0710 0718 0723 0732
LAYERS IN FEET | N-S JE-W ] N-S JE-W ] N-S | E-W N-S |E-N | N-S JE-W
143 - 200 | 3,05 8,0E) 2.55}2.0E}) 3.55¢5.0E | 4.0S |5.5E | 5.55 | 2.SE
200 - 300 ) 4.0 }J5.0 ] 4.5 ]s5.0 | 3.5 }13.5 | 3.5 }5.0 [ 4.0 |5.0
300 - 400 | 5.0 4.5 | 5.0 }J5.0 | 4.0 }5.0 | 4.0 |4.0 | 4.0 |7.0
400 - 600 | 7.0 ]8.0 } 5.0 |so0 | 6.0 I8.0 | 4.0 Is.s | 6.0 |s.0
600 . 800 | 9.0 I6.5 | 8.0 I85 | 80 J9.0 | 7.5 |80 | 85 |7.0
800 - 1,000 | 8.5 3.6 9.5 |s.0o { 8.5 |5.0 J 9.5 6.5 | 9.5 ]5.0
1,000 - 1,200 | 9.0 J1.0 | 9.0 J2.0 | 8.5 J1.5 | 9.5 |1.,5 | 7.5 }1.0
1,200 - 1,400 | 7.0 J2.08} 7.5 0.5 | 8.0 J1.0 | 7.5 | 0 7,0 1,00
1,400 - 1,600 [ 8.5 J1.0 | 8.0 J1.00 | 8,0 fJo.5w | 8.5 J1.0w| 9.0 [1.0
1,600 - 1,800 10,0 {1.0 |10,0 | 0 [10.5 | © 9.0 J0.,5 | 9.0 }0.5E
1,800 - 2,000 |10.5 f2.0E{ 8,5 |2.,0E{ 8.5 |1.0E J10.0 |1.0 {10.0 |1.5

11




APPENOTX ¥

TARLE B-TTL

PI1.OT-BALLOON-MEASURED WIND DATA

AEPOBEE NE 3,129

MEAN WIND COMPONENTS FOR BALLISTIC ZONES TN MILES PER HOUR

SINGLE- THEONOLITE_METHOD

oA f ALl AP 465 el S & o e

RELEASE NR 1 2
[RELEASE TTFE
(MST) 0535 . 0635

»
LAYERS IN FEET | N-S E-W N-§ E-W

2,000 - 2,310]10.,05 | 5.0E | 8,08 | 5,0E

2,310 - 3L45° 1000 4.0 600 1.0

4,560 [13.0 | 6.0 | 8,0 | 6.5

‘ 3,450 -
B 4,560 - 5,670 9.0 | 5.0 | 6.0 3.0
5,670 - 6,750 | 8.0 | 4.0 | 7.5 { 7.0
6,750 - 7,830 0 5.0 | 5.0 | 7.0
7,830 - 8,910] 0 5.0 ] 5.0 | 9.0

8,910 - 10,000 2.05 | 80 § 0_{7.0

e s,

12



TABLES

C'I.

C-11.

C'IIIO
C-1v.

C‘ v.

APPENDIX C

TABLES OF UPPER AIR DATA

AEROBEE NE 3,129

Upper Air Data (2,000 tc 10,000 Fect) -

Mean Wind Components for Ballistic Zones
(2,000 to 100,000 Feet) -~ « = = « = « =

Upper Air Data (Release Time: 0030 MST)
Upper Air Data (Release Time: 0330 MST)

Upper Air Data (Release Time: 0730 MST)

13



APPENDIX C

TABLE C-1

UPPER AIR DATA

AEROBEE NE 3,129

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN KNOTS

RAWINSONDE METHOD

RELEASE NR 1
[ RELEASE TIVE
(MST) 0600°

LAYERS IN FEET | N-S | E-W

2,000 - 3,000 | 11,55 | 2.5E

3,000 - 4,000 10,0 [ 4.0

4,000 - 5,000 11,0 [6.5

5,000 - 10,000 | 2.5N 9.5

14



APPEMDEX ©

A, Y R Dy A,

UPPER AIR DATA

AEROBEE NE 3,129

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN KNOTS

RELEASE NR R 2 3
(MST) " 0030 0330 . 0730

LAYERS IN FEET | N-S| E-w | N-s | E-w-] N5 | E-w
2,000 - 5,000] 8.55] 7.5 |11.55 | 5.SE |'8.55 | 4,56 |
, s_,ood - 10,000} 2.0 [77:53 | 1.5n | 8.5 0o |r0.5
Joen0 - 15,000] 10.58'5.5 l10.5 | 5.5 | s.on l11.5
15,000 - 20,000| "0 T11.0~ |-1.55 | 9.5 | 5.58 |12.5-
20,000 - 25,000] 3.55] 4.5 3.0 -2.5w |-4.68 | 0.50 |
25,000 - 30,000 3.5N]10.50 |'s.on | 9.5 Ju.s | 2.5
30,000 - 35,000 fi6.5s [11.5 [20.5 [10.0 J19.0 | 3.0
35,000 - 40,000 |i2.0 |10.5 |1a.s [s.5 |iss |e.s
40,000 - 45,000} 4.5 [13.0 | 775 J13.0 -] 6.0 |10.0
45,000 - 50,000] 3.5 116.5 | o f{10.0 [ 2.08 | 2.0 -
50,000 - 60,000 2.0s] 4,06 10,58 | 3.5E | 7.0n }12.0E
60,000 - 70,000} 4.08]32.5 | o J26.0- | 1.55 |19.5
70,000 - 80,000 0 J22.0 | 2.05 [23.0- | 1.0- [23.0
80,000 - 90,000 | 2.05123.0 | 6.s8 l24.0 | BaL
190,000 - 100,000 0 [23.0 [s.5 [31.5 Pt

15
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ATPERRIN D

1ABLE B-1

INPACT PREDICTION DATA

MESSTLE:  AEROBEE NE 3,129 DATE: 28 JUNE 1963

RSN 1 DISPLARNEST O THMPACT """ 7" TREGRTCAL T
(MST) ~ DUE TO WIND IN MIIES - ‘ IMPACT TN MILES
“RETYT 133710 12, Y0, 000 TN N-SOF | EWOT
SONDE PIBAL _}2,000 FT | 10,000 FT | 100,000 FT | TOTAL] LAUNCHER | LANCHER
Rl 003&” 3;,55 . g.s“ m o
R 003 { P 0330} 12.8E | ...6.5E 3.,2E 22,5E | ...
Ry 0030 . 5.25 9% .05 .
R 0030 J P 0400.] 37.0E . 6.5 . 3,2E 46.7E | 13,5 28.6
Ry 0030 ~17.4% 5.5 3.80 [18.85 |
-R__ 0030 | P--0435 | 30.7E ). 6.5E 3.2E 40,4E | 34,3 22,3
R] 0030 L""_"§"'29(,3 5.5 3.8N 30,
R 0030 | P 0500 27.4E 6..SE 3,2E 37,1E | 22.4 19,0
R] 0330 19. 35 5.45 5. 6N 19.15
"R 0330 ] P 0525 0.,7E 6,05 2,7E 9,4E | 34,0 8, 7W
~P; 0535 | 17.25 .15 SN [17.75
R 0330 | P 0600 4,6E 3,6E 2.7E 10,9E | 35.4 7.2
R2 0600 19.25 .75 5. oN 8. 35
R 0330 | P 0625 | 16.6E. 5.SE 2,7E 24.8E | 34.8 6.7E
P1 0635 | 17,95 4,65 T.oN 15,95
R_0330 | P 0645 | 23.7E 3, 3E 2.7E 29.7E | 36.2 11.6
P1 0635 | 20.43 3.65 T.oN 13.
R 0330 | P 0700} .18.6E 3. 3E 2.7E 24,6E | 33.7 6 ..
B1 0635 19.55 4,65 50N 18,55
R 0330 § P 0710 ] 15.9E 3,3E 2,7E 21,9E| 34.6 3.8
P 0655 | : 7,63 TN |17
R 0330 ] P 0718 7.4 . 3_3E 2,7E 23.4E | 35.5 5.3 -
B 0635 —E—— SoeN  ]17.65 |
R 0330 ] P 0725} 17.0E 3,3E 2, 7E 23.0E] 35.5 4.9
*Ry 0730 21.25 4,35 5. 3N 20.2S
*R_0730 | *p 0732 15, 9E 6.1E 6.5E __]28.5E ). 32,9 10.4
P = Double Theodolite Winds (143-2,000 Ft)

L)
=
]

Single Theodolite Winds (2,000-10,000 Ft)

Rawinsonde Winds (Above 10,000 Ft)

=
»

=
-
) |

Rawinsonde Winds (2,000-10,000 Ft)
Ry = Rawin Winds (2,000-10,000 Ft)

* Post-Shoot Data
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APPENDIX D

et

TABLE D1 (Cont)

INPACT PREPICTION DATA

AEROBEE NE _3.129
JACK SETTINGS

West leg 21 inches ' East leg 27 inches

]

‘LAUNGHER SETTING

Tilt « N3 degrees Azimuth 347,80 degrees

COMPONENTS OF TILT

2.64  degrees north 0.57  deprees West

NO WIND IMFACT

53.1 miles north of Navy Blockhouse 18.1 miles West of Nayy Blockhouse

PREDI CTED IMPACT

40 miles north of Navy Blockhouse 0 miles E-W of Navy Blockhouse

PREN CTE BOOSTER IMPACT

Azimuth 005 Degrees Distance 1000 foot

o camméndation Fire

~

With 99 & conﬁd‘hce of impacting on ranpe, basod wpon!

wind corroction 24 miles
one hour gtm’ variability 3 nilos
bato/Time 28 June 1963, 0730 hours MST
* SOTIM Actual [mpact (From Launcher) 33.6 'Miles North 9,6 Mileg East

Actual Rooster Impact (From lLauncher) /NJA.

* Sonic Observation of Trajectory and Impact of Missiles



U, S, ARMY ELECTRONICS PESEAPCH AND DEVELOPMENT ACTIVITY
WHITE SANDS MISSILE RAMNGE
NEW MEXICH

WILITAY o0 SKINVER
COLOREL, STUNAL (0T
COMMANDING

Mproval. Pata Peport EPDA-RO has heen reviewed and approved for
nunblication:

) D G. K
Captain, Signal Corps
Chief

Meteorological Support Division

AT T TonT
it Cclonel, Signal Corps
Pirector

Environmental Sciences Nenartmeat

NMstribution This rerort has been distributed in accordance with
SFLNS-M Tist Mr ] Tnitial nrantinr &) conjes



HEADQUARTEDS
U, S, ARMY E1ECTRONICS RESEARGHI AND DEVELOPMENT ACTIVITY
WHITE SANDS MISSILE RANGE
NEW MEXICO

October 1963

1. Data Report ERDA-80 has been prepared under the supervision of the
Meteorological Support Division and is published for the information and
guidance of all concerned.

2. Suggestions or criticisms relative to the form, contents, purpose,
or use of this publication should be referred to the Commanding Officer, U, S.
Army Electronics Research and Development Activity, ATIN: SELWS-M, White
Sands Missile Range, New Mexico.

FOR THE COMMANDER:

+ W ALBR
Major, AGC
Adjutant
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